Evaluation of 3 dimensional video to dissemination of nuclear energy by high school students by Legey, Ana Paula et al.
2013 International Nuclear Atlantic Conference - INAC 2013 
Recife, PE, Brazil, November 24-29, 2013 
ASSOCIAÇÃO BRASILEIRA DE ENERGIA NUCLEAR - ABEN 
ISBN: 978-85-99141-05-2 
 
EVALUATION OF 3 DIMENSIONAL VIDEO TO DISSEMINATION OF 
NUCLEAR ENERGY BY HIGH SCHOOL STUDENTS 
 
Ana Paula Legey
1,2
, Antônio Carlos A. Mól
1
; Carlos Alexandre F. Jorge
1
, Eugênio R. 
Marins 
1
 and Daniel R. Chelles
3 
 
1
 Grupo de Pesquisa em Computação Avançada 
Universidade Gama Filho 
Rua Manoel Vitorino,553 
28630-050 Rio de Janeiro, RJ 
ana.legey@pq.cnpq.br 
 
2
 Instituto de Engenharia Nuclear (IEN / CNEN - RJ) 
Av. Hélio de Almeida, 75  
05508-000 Rio de Janeiro, RJ 
mol@ien.gov.br 
calexandre@ien.gov.br 
eugenio@ien.gov.br 
daniel.chelles@gmail.com 
 
 
 
 
ABSTRACT 
 
Educational videos can enhance the information transmission, making it more didactic. The 
use of virtual reality technologies can turn the environment even more entertaining through 
3D projections, due to its imersive characteristics. Using these technologies can improve 
learning, since they provide more ludic means, as compared to traditional ones, such as texts, 
oral presentations and static images. This paper encompass the development of an 
educational video and an assessment carried out with students through a questionnaire. 
Students’ assessment is in agreement with this work’s objectives. They found the activity fun, 
enjoyable, and the use of 3D video drew students' attention to important details of the 
contents, such as power generation; the way nuclear power plants are distributed to cities; 
their distribution in the world including Brazil; that nuclear power is safe, economical and 
efficient; the understanding of nuclear energy as a clean and harmless power source; in 
addition to applications in medicine. 
 
 
 
1. INTRODUCTION 
 
Nuclear energy has many useful applications to society. The best known is electricity 
generation in nuclear plants [1]. However, there are numerous other applications in medicine 
and industry that remain unknown to the general public [2]. 
Nuclear medicine is a good example of the benefits in using nuclear energy [3, 4]. These 
techniques are used both for diagnosis and for the treatment of various diseases, e.g., cancer. 
Nuclear techniques are also used in various industrial processes [3] such as inspection and 
non-destructive testing of materials, allowing, for example, the identification of structural 
failures in aircraft parts which undetected could result in accidents. Other examples are the 
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efficient evaluation of industrial mixers and assessment of multiphase flows, with wide 
application in the petrochemical industry, where it is necessary to evaluate the flow of 
materials in more than one state (solid, liquid and gaseous) in a pipe. 
However, a negative view of nuclear energy remains, often as result of propagation through 
different media emphasizing environmental disasters due to leak of radioactive material from 
nuclear accidents, in addition to the use, in the past, of nuclear weapons in World War II [5], 
or simply to the population’s lack of knowledge. Studies indicate that both high school and 
undergraduate students and the general public have disjoint and vague notions about radiation 
and nuclear energy and ignore its benefits from medical or industrial applications [6, 2, 7, 8]. 
In this context, the aim was to demystify this negative view of nuclear energy showing the 
benefits of its use. Specifically, it aimed to promote the benefits of nuclear energy for high 
school students, since it is a portion of our society still in formation, which is the future of 
society. 
In this sense, the use of new visual technologies can facilitate new information learning, 
providing ludic environments, compared to traditional means such as texts, oral presentations 
and the use of static images. Educational videos allow the use of animations associated with 
narrative content, facilitate the transmission of the desired information and promote a better 
understanding of the content by viewers. In particular, the use of virtual reality techniques 
allows environment developing where viewers feel like participants due to the sense of 
immersion [9] created by 3 dimensional (3D) projections, much like 3D motion pictures in 
recent years. In the case of educational applications using traditional means, viewers need 
more time for learning [10]. 
An educational video with these features was produced in Virtual Reality Laboratory 
(LABRV), at the Nuclear Engineering Institute (IEN/CNEN) for dissemination of nuclear 
energy applications in society, using virtual reality techniques. 
 
 
2. METODOLOGY 
 
2.1.  Presentation of the 3D educational video   
 
The 3D educational video was presented to 57 high school students, from two federal public 
schools, in the LABRV/IEN. LABRV [11] has the infrastructure for virtual reality studies 
development and which includes computers with high performance graphics applications and 
3D TV sets. Its main facility includes a projection room with a 32m screen and two 
projectors. This environment is used for assessments during development and for final 
application to the intended audience. 
Thus, the 3D video can be developed at IEN and the public can attend the presentation in 
LABRV. The 3D effect is obtained by stereoscopy [12,13], where the system provides to each 
eye of the viewer the corresponding image. Each human eye has a slightly different image of 
an object, due to the different angles resulting from the distance between the eyes. The sense 
of depth is recreated in virtual reality systems, when corresponding images for each eye are 
sent correctly to the user. In the projection room, this effect is obtained by means of two 
projectors with polarizing filters, each transmitting an image for one of the eyes. The user 
uses a pair of glasses where each lens is also a polarizing filter, which allows each eye to 
receive the corresponding image. 
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2.2. Evaluation of the 3D stereoscopic video 
 
A questionnaire was developed with open and closed questions to evaluate if the video was 
indeed a strategy that provided a motivating way to present the contents regarding some 
applications of nuclear energy. To this end the questionnaire was administered at the LABRV 
to 57 high school students, from two federal public schools, after displaying the educational 
3D video. Before applying the questionnaires the students signed an informed consent form, 
which invited them to participate in the research as volunteers and clarified the objectives and 
benefits of the proposed research. The method of the analysis of the students responses was 
the content analysis [14] that consists in: 1) preparation of information (reading all the 
responses of the students) , 2) the categorization of analysis units into categories; 3) 
interpretation. 
 
 
3. RESULTS  
 
High school students watched the 3D videos in the LABRV exhibition room with screen and 
projector coupled with polarizing filters. Each student received a pair of polarized glasses, 
which allowed viewers to receive, in each eye, the corresponding image. It was noted that all 
students participated in the activity with great interest. 
After the exhibition the students answered the evaluation questionnaire for the proposed 
activity. It is noteworthy that all students volunteered to answer the questionnaire. 
The first question asked what students thought of the film they watched. All students (n=57) 
enjoyed the activity, 14 students responded that the video was excellent, 39 commented that it 
was a very good strategy and 4 students responded that the movie was good. Questions two, 
three and four of the questionnaires were open questions and for the extraction and evaluation 
of data analysis, the categories were identified raised from student responses.  
Among the responses given by the students for why 3D effects provided a better 
understanding of the video content, highlight the following categories of analysis: The 3D 
video as a tool to assist and enhance learning; Activity was dynamics; An attractive activity; 
the 3D video was an innovative tool; the video showed realistic scenes; the use of the video 
was an interesting strategy; Better Imagery Representation; The video was a ludic strategy. 
Some of the student's responses can be follow-up above in Table 1: 
 
 
Table 1:  List of analysis categories regarding the responses extracted from the question ("Do 
you think that the 3D effects in the video provided a better understanding of what you just 
watched? Justify."). 
 
Analysis Categories Student Responses 
The 3D video as a tool 
to assist and enhance 
learning 
"It makes people pay more attention and be more interested in the 
subject" 
"It helps us to better understand, besides having the feeling of 
being in actual contact" 
"Yes because using 3D video the student pays more attention to 
class, then have a better understanding" 
"It facilitates learning because the student gets closer to be 
something interesting and fun" 
"it gives us a better view on the subject not to mention that you can 
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also make more people interested in the same" 
"Well, you have a better view of what is being taught, thus 
providing a better understanding" 
"3D effects facilitate understanding (...)" 
"In provides a broader view, leaving more comprehensible 
understanding of the topic presented" 
The activity was 
dynamic 
"The 3D effects (...) make the presentation more dynamic" 
"It makes the video more dynamic and interesting, then holds the 
attention of the viewer." 
"makes it more dynamic and interesting to see" 
"The 3D effects facilitate understanding in the extent to which they 
make the presentation more dynamic" 
An attractive activity "We were more enthusiastic and better visualized the examples" 
"Because it is something that is not very usual it  holds more 
people's attention" 
"It makes people pay more attention and be more interested in the 
subject " 
"because it holds the watchers attention " 
"The video got more interesting with the effects, attracted more 
attention (...)" 
"Yes it attracts the attention of students (listeners) to the contents" 
"It works a lot with student´s visual, makes he  quite attentive to 
the class. This would be good because the students are entertained, 
thus less dispersed" 
"Yes because having 3D video the student pays more attention to 
class, then have a better understanding" 
"it gives us a better view on the subject not to mention that you can 
also make more people interested in it" 
The video 3D was an 
innovative Tool 
"Because it is something that is not very usual it  holds more 
people's attention" 
The video showed 
Realistic Scenes 
"It helps us to better understand, besides having the feeling of 
being in actual contact" 
"Because it is easier to get a sense of how things are in reality" 
"Because it helps us see a better way as it would in real life" 
"expresses it in a real way, simplifying the understanding" 
"With the use of 3D we can see things closer to reality, which 
facilitates the understanding making the content more appealing" 
Better Imagery 
Representation 
"The 3D effect gives a sense of profundity to the images and 
improved visualization of video elements" 
"(...) Represented better the processes" 
"It helped to distinguish different objects and identify the 
dimensions more accurately" 
The activity was 
interesting 
"The video was more interesting with the effects (...)" 
"It facilitates learning because the student gets more attentive to 
something interesting and fun" 
"It makes things more interesting" 
The 3D video was a 
Ludic Strategy 
"It facilitates learning because the student gets more aware to be 
something interesting and fun" 
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The operation of a reactor scene, the globe showing the distribution of nuclear plants in the 
world scene, the electricity distribution scene and the use of nuclear energy in the tomographs 
scene were appointed by students where the 3D effect provided a better understanding of the 
contents, and the operation of a reactor was the scene that most caught the attention of 
students. 
These responses reinforce other responses in subsequent questions: what they found most 
interesting and what they learned in the video presented concerning the production of 
electricity which shows the operation of the reactor in 3D, distributed plants in the world that 
are evidenced in the spinning globe 3D tomography and reinforces the use in the medical 
field. 
The students' answers, when they asked what they found most interesting about the video 
they watched, was classified in 10 categories of analysis (Table 2): Activity assisting and 
enhancing of learning, Video Quality; 3D effect as innovative element; 3D effect as 
motivator; Production and distribution of electricity, distribution of nuclear plants in the 
world, Nuclear Energy as a source of clean energy; Medical Applications; Favoring the 
population. 
 
 
Table 2. List of analysis categories regarding the responses extracted from the question 
("What did you find most interesting about the video you watched?"). 
 
Analysis Categories Student Responses 
The video as a Learning 
facilitating strategy  
"explained quickly and summarized the whole process of energy 
generation." 
"brief explanation of the applications of nuclear energy" 
"Video on constructive applications of nuclear energy" 
"The picture quality and the simplicity and clarity with which the 
information was passed, helping the easy understanding of the 
information." 
"The video simply shows the processes that use nuclear energy" 
"details the process of energy production" 
"help people who do not have much knowledge of the use of 
nuclear power to understand" 
"The fact that it is 3D and show in detail the process" 
The Video quality "and the quality of being a Brazilian production" 
"the picture quality and the simplicity and clarity with which the 
information was passed (...)" 
The 3D Effect as an 
innovational factor 
"The use of the 3D effect because it causes the person to pay more 
attention and be more involved with the presentation" 
"3D effect" 
"The 3D part because it produces a better interaction with students" 
"The fact that it is 3D and show in detail the process" 
The 3D Effect as 
motivational factor 
"The use of the 3D effect because it causes the person to pay more 
attention and be more involved with the presentation" 
"The explanation of how it occurs, and where that happens when 
using nuclear energy, and the 3D is even more motivating." 
Production and 
distribution of electricity 
"The way you get power" 
"The part of the video shows how nuclear energy is transformed 
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into electrical energy" 
"explained quickly and summarized the entire process of 
generating energy” 
"details the process of energy production" 
"The explanation of the operation of the reactor" 
"The cycle of the elements used in the reactor divided into 
systems" 
"The electricity distributed and operation of the reactor" 
World Distribution of 
Nuclear Plants 
"The U.S. lead in nuclear power plants"; 
"The fact that Brazil has only two plants taking into account that 
the U.S. has 104" 
"There are only two plants in Brazil (Angra I and Angra 2)” 
Clean Energy "it is stated that nuclear power is clean and has better productivity" 
"Nuclear power is clean"; 
"Nuclear power is not a pollutant" 
Medical Applications "I found it interesting the use of nuclear energy in medicine" 
"applications of nuclear energy in medicine" 
"how nuclear energy can help in medicine" 
"can be used in tomography" 
The Nuclear energy can 
favor the population 
"how nuclear energy can favor us" 
"explanations of the importance of the use of nuclear energy" 
 
 
Students were asked about what they learned of the applications of nuclear energy (Table 3). 
This question was intended to assess what was the most meaningful message to the student in 
relation to some of the applications of nuclear energy. The answers were: The application of 
nuclear energy in medicine, The application of nuclear energy in the production and 
distribution of electricity; Clean Energy; Distribution of plants in the world; Applications of 
nuclear energy to favoring the population; Nuclear power is safe.  
 
 
Annex 3. List of analysis categories regarding the responses extracted from the third question 
of the questionnaire ("What did you learn about the applications of nuclear energy?"). 
 
 Analysis Categories Student Responses 
The medical application 
of nuclear energy 
"Use of radiopharmaceuticals in the field" 
"That is not just for energy, but also its use in medicine" 
 
The application of 
nuclear energy in 
electricity production 
and distribution 
"I learned a bit of how nuclear energy is generated, where the 
plants are the world" 
"I learned how nuclear energy is transformed into electrical 
energy" 
"They work with 3 parts: one that heats, vaporizes another and 
generates power with a generator " 
"As the conversion of nuclear energy into electrical energy" 
"I learned how nuclear energy transforms into electricity." 
"The use of nuclear energy in electricity production" 
"electricity production (process in which nuclear power enables the 
transformation of thermal energy into mechanical energy in the 
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turbines, producing electricity through this conversion." 
"how it is produced and distributed" 
"As the element uranium is used in the power generation" 
"how the reactor operates"; 
"mainly the operation of the reactor" 
Clean Energy "does not pollute the environment"; 
"does not harm greatly the environment"; 
"does no harm to the environment and to reduce environmental 
problems related to climate" 
"it is much more efficient, takes up less space and does not pollute 
the environment as power plants that burn fossil fuel" 
"reactors value the environment not releasing gases (dioxide, 
etc...)." 
“It does not alter or affect the environment, " 
" does not pollute the environment " 
"that enhance the environment, not being too damaging to nature 
and human health" 
"the use of nuclear energy does not produce environmental 
pollution" 
"that nuclear energy is pure, non-polluting to the environment" 
"I learned that nuclear energy is clean and has a very promising 
future" 
"is a clean energy and does not affect the environment" 
"The main learning for me was knowing the fact that nuclear 
energy does not harm the environment" 
"Is a clean energy and less polluting to the environment" 
"where energy can be used and that it is not a pollutant" 
"Besides protecting the environment produces more power with 
less material besides having applications in different areas" 
World Distribution of 
Nuclear Plants 
“In Brazil there is only two nuclear plants and the U.S. has more 
plants " 
"Nuclear energy can be used as a better energy source much than 
others” 
“Being little used in Brazil we do not have many studies, but the 
world’s nuclear energy has reached 7% of the total” 
Applications of nuclear 
energy to favoring the 
population 
"that nuclear energy is important to our lives in the benefits of 
good things(...)" 
"advantages and benefits to humans" 
"applications in different areas and in the world" 
Nuclear power is safe "Energy is useful, economical and safe" 
"They are reliable" 
 
 
 
4. DISCUSSION 
 
From the results of this research one realizes the importance of using a differentiated 
educational technology, 3D video, as a motivating element of the teaching-learning process. 
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New information and communication technologies such as the use of videos, especially 3D 
video, are helpful resources for the learning process.  
The 3D video gives students a more interesting lesson because it is a constructive and 
facilitating strategy in the understanding of the applications of nuclear energy. It is also an 
innovative activity that sparks interest causing the student to pay more attention to the 
discussed contents. Resources such as educational videos can be motivating teaching devices 
as it is a tool used to move the viewer and make them more receptive to the addressed content 
[15, 16]. 
The student can gain knowledge through visualization of models based on reality, favoring 
concepts assimilation and reformulation more efficiently than in a traditional classroom with 
blackboard and chalk [17], which can be corroborated by the results: students said the 3D 
video give a sense of reality, as happened in the nuclear reactor operation scene, which was 
pointed as the most attention drawing scene. In this context, that image play an important role 
in learning scientific knowledge [18]. The graphic language has been identified as the key to 
understanding the scientific knowledge generated, but has been little explored by the 
scientific community [19]. 
The strategy was considered fun by some students. Ludic activities can promote better 
cognitive development, making the students more able learners in addition to providing an 
intelligent and reflective experience [20]. Furthermore, informations that are recorded more 
intensely are also more easily remembered. Pleasant emotions can contribute more effectively 
to establish the reality than that of a traditional classroom [21].  
There are some contents in the area of science that should be taught in order to foster critical 
analysis of current issues in our society. In this sense, educational materials have the role to 
stimulate students in constructing knowledge besides making them wonder and reflect on the 
proposed scientific content, thus, being more reflective and critical [22, 23, 24, 25, 26]. In 
this context, The video uses a differential and motivating teaching technique, draws the 
student’s attention to details that convey the demystification of the proposed topic and the 
video show the scientific content under a positive angle, which are sparingly glimpsed in 
formal education [27, 6, 7, 28, 29] and not exploited by the media [30]. Moreover, science 
teacher pointed out that this theme, including the benefits of nuclear energy to society, should 
be approached gradually in different segments of schools through motivational and dynamic 
teaching strategies [29]. 
Most students mentioned that nuclear power is clean and its large scale use would collaborate 
with the sustainable development of our Nation. This view of nuclear energy was also 
described by another author [1]. The production of electricity through nuclear energy has 
been considered important in protecting the environment since nuclear energy is a form of 
energy that does not emit pollutants that affect the ozone layer or, as in the case of plants that 
use fossil fuel, mutagenic or teratogenic material releases, including Arsenic, Mercury, Lead, 
Cadmium [31]. 
One of the XXI century’s biggest challenges is to bring scientific knowledge to society 
discussing its risks and benefits and promoting a reasonable dialogue between scientists and 
the rest of society [32, 33]. It is important that people understand the changes in the 
contemporary world, as the influence of science and technology in industrial strategies and 
the life expectancy of the population. It is necessary that society be prepared to discuss 
scientific advances that occur in all of the world’s nations [25]. Accordingly the scientific 
community should be a partner in the changes that must occur in teaching, encouraging it to 
be transformative and creative at all levels, socially constructed, validated besides providing 
that learning occurs in a stimulating [34]. 
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However, scientific advances in recent decades have been released in a fast and often 
misleading and sensationalist way [32]. In order to provide the community with the 
knowledge of what is being developed, not only curricula must be updated, but also society 
problems must be addressed in a more integrated approach in which scientific knowledge, 
such as the applications of nuclear energy, is involved. 
 
 
4. CONCLUSIONS  
 
The 3D video, in the educational context, offers a dynamic and differentiated design in 
relation to traditional forms of education. This innovative strategy contributes to the 
expansion of the learning process, allowing greater involvement of pupils to acquire 
knowledge, which can be identified in the students’ answers. Finally, the proposed objective 
was achieved: spreading, clarifying, demystifying and providing an increase in knowledge 
about nuclear energy and the benefits it can bring to society. 
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